Introduction
Pseudoexfoliation syndrome (PXS) is the most common identifiable cause of open angle glaucoma worldwide [1] . Pseudoexfoliative material on the walls of iris vessels, posterior ciliary arteries, vortex veins, and central retinal vessels [2] may alter blood flow parameters by causing several types of vascular damage [2, 3] . Accumulation of pseudoexfoliative material in iridial vessel walls is associated with increased permeability, narrowing, and finally obstruction [2] . Increased ophthalmic artery resistivity index (RI) in pseudoxfoliation have been reported by two independent studies [4, 5] . Saatçi et al. found presence of pseudoexfoliative material as a likely risk factor for retinal vein occlusion [6] . Puska et al. observed optic disc changes in the affected eyes of unilateral PXS patients over time and concludes that the pseudoexfoliative process itself may be a risk factor for optic disc changes [7] . We here in describe a normotensive case of unilateral PXS with marked increase in RI of the ipsilateral ophthalmic artery and significant retinal vascular attenuation associated with optic disc pallor and a visual field defect resembling nasal step in the left eye. To the best of our knowledge, this is the first case of optic neuropathy associated with marked ischemia mimicking glaucomatous visual field loss in a patient having PXS.
Case Report
A 66 year old man presented to our outpatient clinic with a chief complaint of itching, burning and stinging in both eyes. He had no prior medical history of diabetes mellitus, hypertension or family history of glaucoma. He was not using any chronic topical or oral medication. Best corrected visual acuities were 0.00 logMAR equivalent with +1.00 D refraction in the right, and 0.10 logMAR equivalent with +1.00 (+0.25x110) refraction in the left eye. Intraocular pressures (IOP) measured with a non contact tonometer (Reichert, Xpert NCT Plus, Buffalo, NY) on the day of outpatient visit were 13 mmHg and 12 mmHg on the right and left eyes respectively. Biomicroscopic examination showed pseudoexfoliative material at the pupil margin of the left eye. Dilated fundus examination showed cup-to-disc ratio to be 0.35 and 0.3 in the right and left eyes respectively, there were no nerve fiber layer defect or disc notching, and vertical disc size was 1.1 mm (as measured using a +78D lens) in both eyes. The patient was considered to be unilateral PXS and was planned to be recruited in a clinical study. Office-hour IOPs were 15, 13, 12 mmHg, and 14, 13, 12 mmHg for the right, and left eyes respectively with Goldmann applanation tonometry. Corneal pachymetry (IOPac Advanced Pachymeter, Heidelberg Engineering, StarFish, Victoria, BC, Canada, V8V 2T2) in the right, and left eyes were 541 ± 3.5 µm, and 554 ± 2.0 µm respectively. The visual field test that was repeated three times within 4 months was normal for the right eye whereas the left eye consistently had a superior nasal step. The last follow-up visual field had been done in 17th month follow-up (Figure 1 ). Due to the superior nasal step visual field defect observed in the left eye, the diagnosis of "unilateral PXS" was reconsidered and the patient had a second dilated fundus examination. Significant disc pallor especially prominent inferotemporally corresponding to the superior nasal step visual field defect as well as decreased caliber and irregular contour of all retinal vessels were observed in the left eye compared to the right (Figure 2) . Scanning laser polarimetry (GDx VCC, Carl Zeiss, USA) ( Figure  3 ) and optical coherence tomography (OCT/SLO, Ophthalmic Technologies Inc., Canada) ( Figure 4 ) revealed thinned nerve fiber layer in the left eye. The subject had normal color vision with Ishihara plates and no relative afferent pupillary defect. Brain and orbital magnetic resonance imaging (MRI) revealed non-specific periventricular gliosis and mild thinning of the left 
Discussion
The RI is a comparison of the flow in systole and diastole and provides an indication of the resistance in the peripheral vascular bed; it can be used to facilitate an evaluation of perfusion of an organ [8] . We have previously shown that in unilateral PXS, the affected side has significantly higher mean ophthalmic artery RI (mean ± SD, 95% CI; 0.74 ± 0.04 cm/s, 0.72-0.75) compared to age-sex matched controls (0.69 ± 0.07 cm/s, 0.66-0.72; p=0.009) [5] . Similar results were obtained by Yüksel et al. [4] We have suggested a value of 0.72 for RI to be the cut-off value for differentiation of PXS. The case in discussion had a left ophthalmic artery RI of 0.88 which is far above what we had reported for the unilateral PXS [5] . We believe that the attenuated retinal vessels and pale optic disc seen on the left fundus are a reflection of increased vascular resistance in the ophthalmic artery due to buildup of pseudoexfoliative material in vessel walls. The chronic ischemia might have led to progressive thinning of the nerve fiber layer which might eventually lead to marked cupping of the optic disc. Indeed, presence of thinner retinal nerve fiber layer has been shown in PXS when compared to the controls [9] . Repo et al. [10] suggested pathologic changes in the blood supply of PXS eyes by showing strong correlations between PSX and patients who had had a transient ischemic attact with abnormal iris transluminance.
We believe that the case described is an extreme example of normotensive ocular ischemia caused by pseudoexfoliation. Such cases are probably missed on clinical grounds since they are normotensive and are not given routine visual fields or other ancillary glaucoma tests. We suggest routine glaucoma work-up to all pseudoexfoliation patients regardless of their IOPs and use the ophthalmic artery RI of 0.72 as the cut-off value when evaluating increased vascular resistance for ophthalmic artery.
